Induction of liver cytochrome P-450 (CYP) 3A in male and female rats by a steroidal androgen receptor antagonist, zanoterone.
The cytochrome P-450 (CYP) mediated hydroxylation of testosterone to 6 beta-, 7 alpha-, and 16 alpha-hydroxytestosterone (b beta-, 7 alpha-, and 16 alpha-OHT) and the dealkylation of ethoxycoumarin to 7-hydroxycoumarin (ECOD) and ethoxyresorufin to resorufin (EROD) were used to probe changes in CYP monooxygenase activities in liver microsomes from rats treated with the androgen receptor antagonist, zanoterone (Z). Phenobarbital (PB) and beta-naphthoflavone (beta-NF) were used as comparators. There were sex-related differences in the constitutive CYP activities and in the responses of CYP activities to Z. The greatest effect of Z administration was on 6 beta-OHT activity: It was increased up to 5.2-fold in males and 13.9-fold in females (Z high dose). The effect was larger than the produced by PB or beta-NF (< or = threefold increases). Z (high dose), PB, and beta-NF increased ECOD to a similar extent, e.g., about 1.3-fold in males and 1.2-2.9-fold in females. beta-NF increased EROD (11.2-fold males, 6.2-fold females) more than PB (3.4- to 4.6-fold) or Z (1.3- to 1.7-fold). Since hydroxylation of testosterone at the 6 beta position in rats and humans is catalyzed primarily by CYP isoforms from the 3A subfamily, the increase in 6 beta-OHT suggests that Z induced CYP 3A activity. These findings were confirmed with Western immunoblots with probes for rat CYP 1A1, 2B1/2, 2E1, 3A, and 4A. Z produced a three-to fourfold increase in the 3A isoform for both male and female rats. Results from this study suggest that in a clinical setting, Z therapy has the potential to induce CYPs of the 3A subfamily and in so doing alter the metabolism and clearance of drugs that are substrates for the 3A subfamily.